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A single-use, needleless injector, comprises a capsule which contains a substance to be injected and has an outlet orifice at the distal 
end thereof. A power unit which has a pre-loaded power source is assembled to the proximal end of the capsule. When the power source 
is released it causes the said substance to be expelled from the outlet orifice of the capsule. A sleeve is located on the exterior of the 
injector and is slidable in a direction towards the distal end of the capsule to cause the power source to be released. A holder is provided 
for holding and operating at least such injector. The holder comprised a housing and a respective support member for the or each injector, 
mounted in the housing and arranged to receive the proximal portion of the injector and engage the sleeve thereof. 
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NEEDLELESS INJECTOR AND HOLDER THEREFOR 

Needleless injectors are available as alternatives to conventional hypodermic 
syringes for delivering medicaments through the skin. Usually a high pressure piston 
pump is employed to force the injectate through a small orifice with sufficient force 
to pierce the skin. Such devices have been known for more than sixty years, and 
whilst they promised freedom from the pain of injection and overcame the problems 
of disposing of contaminated needles, inconvenient operation and sterilisation 
procedures and poor ergonomic design have meant that they have not enjoyed 
commercial success. 

For many years, multidose injectors for giving sequential injections of one 
medicament were preferred for large vaccination programmes, because they offered 
the lowest cost per dose. However, in the 1980's it was found that disease could be 
spread from one patient to another if the nozzle contacted the skin. Various ideas 
were tried, such as using disposable nozzles, but the overall inconvenience of this and 
other characteristics of the apparatus prevented widespread acceptance. More 
recently, single dose pre-filled injectors having a built-in power source have been 
developed, and these offer freedom from cross contamination and, in the case of 
devices developed by the present inventor, extremely user-friendly operation. Such 
devices can be made for low cost, and have potential for use in mass immunisation 
programmes. 

However, there is a growing requirement for more than one vaccine to be 
given at one time, but at present there is no known apparatus capable of simultaneous 
multiple injections. In principle several single dose injectors, each prefilled with a 
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receive the proximal portion of the injector and engage the sleeve thereof. 

In a preferred embodiment, a liquid drug or other medicament or vaccine is 
contained within a capsule, which capsule has an outlet or injection orifice and a free 
piston in contact with the injectate. A sealing cap protects the orifice and injectate 
from contamination. The capsule is assembled to a pre-loaded power source, 
preferably a compressed gas, or compression spring, for example a helical coil 
spring, which biases a ram against a latch. A trigger mechanism is provided 
comprising a sliding sleeve which cooperates with a latch in response to the user 
pressing the injection orifice onto the skin. The latch is released when the sliding 
sleeve is moved towards the skin, allowing the ram to accelerate to a high velocity 
and strike the free piston in the drug capsule. This causes a high skin-piercing force 
in the first part of the jet of liquid, and the remaining drug is deposited through the 
hole thus removed, or alternatively, the jet may be fired through the cap. Thus a 
single use single dose needleless injector is provided, which may be operated to 
deliver a single dose by holding the trigger sleeve in the hand and pressing the nozzle 
of the injector. This embodiment is a rudimentary injector and the ergonomics may 
be imported to suit certain applications by placing the injector into a plastic holder. 

However, for simultaneous multiple injections, a plurality of injectors must 
be assembled together, and this preferred embodiment includes a suitable holder, 
which preferably comprises a hydraulic chamber into which a number of small pistons 
are located. The pistons are free to move in and out of the chamber and slide within 
seals to prevent loss of hydraulic fluid. The outer ends of the pistons are formed as 
support tubes into which injectors may be inserted. The open ends of the tubes 
engage the trigger sleeve of the injectors. When the discharge orifices of the multiple 
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which a resilient seal 12 is located. A cross-hole 13 in ram 10 contains a sliding 
latch 14 having a conical tip 21, which is biased by a spring 15 to engage with a hole 
16 in the wall of the gas cartridge 7. The capsule 1 is retained onto the gas cartridge 
7 by lugs 8 engaging with holes 9 in the capsule 1. A triggering sleeve 17, having 
a ramp 18, prevents the latch 14 from falling out of the cross-hole 13. The cartridge 
7 is filled with compressed permanent gas 28 which biases the ram 10 in the direction 
of arrow A, but the engagement of the latch 14 in the hole 16 prevents movement of 
the ram 10. Prior to assembly to the drug capsule, the gas cartridge 7 is filled by 
extending the ram 10 so that a filling hole 20 is uncovered. Pressurised gas is then 
introduced through the hole 20, and the ram is pushed back to further compress the 
gas until the latch ! 14 engages with hole 9 in capsule 1. The assembly of the filled 
drug capsule and the gas power unit comprises the injector 100. 

To operate the injector, the cap 4 is removed and the injection orifice 5 is 
placed on the subject's skin. The injector is pressed onto the skin by acting on the 
trigger sleeve 17, which causes the trigger sleeve 17 to move relative to the gas 
cartridge 7, and the ramp 18 therefore pushes the latch 14 into the cross-hole 13 of 
the ram 10. When the edge of the conical tip 21 passes through the hole 16, the 
force of the ram 10 in the direction of arrow A causes the latch 14 to snap completely 
into the cross-hole 13 in ram 10, so releasing the ram 10. The ram 10 accelerates 
rapidly to hit the piston 2, causing a very high initial pressure in the drug 3, and 
thereafter urges the piston 2 with a lower force to discharge the remainder of the drug 
3 from the capsule 1. Preferably, there is a gap X between the ram 10 and piston 2. 
In the less preferred form, where there is no gap between the ram 10 and the piston 
2 these two items can be integral with one another). This is to allow momentum to 
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maybe assembled into a simple frame (not shown). The holder 300 may be fitted 
with a means for ejecting the frame containing the injectors. 

Thus, the multidose injector described provides a simple means of 
administering a number of different vaccines or other drugs simultaneously. The 
power is already provided in each injector, so that each injector may be precisely 
configured as regards dose, viscosity, and depth of penetration. For example the 
multidose injection could consist of three subcutaneous injections and one intradermal 
injection. The holder has no power requirements, and serves to control the placement 
conditions of the injectors on the skin so that optimum performance is realised. 
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7. An injector according to any preceding claim, comprising a piston arranged 
to expel said substrate through the outlet orifice, and a ram arranged, in use, to move 
the piston to cause that expulsion. 

8. An injector according to claim 7 wherein, prior to use, there is a gap between 
the ram and the piston. 

9. An injector according to claim 7, wherein the ram and piston are integral with 
one another. 

10. An injector according to claim 7, 8 or 9, comprising a latch which, prior to 
use, prevents movement of the ram, the latch being movable by sliding of the piston 
towards the distal end of the capsule into a position in which the latch retracts into 
a cross-hole in the ram. 

11. A holder for holding and operating at least one injector according to any 
preceding claim, which comprises a housing, and a respective support member, for 
the or each injector, mounted in the housing and arranged to receive the proximal 
portion of the injector and engage the sleeve thereof. 

12. A holder according to claim 11, which comprises a plurality of support 
members. 

13. A holder according to claim 1 1 or 12, wherein the holder has a chamber filled 
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